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General methods
Infrared spectra (IR) were determined in a liquid film on a NaCl plate or KBr disk method with a JASCO FT/IR-4100 type A spectrometer. 
Materials
DMF, Et 3 N and HMDS were fleshly distilled from calcium hydride (CaH 2 ). All chemicals were of reagent grade and, if necessary, were purified in the usual manner prior to use. Thin-layer chromatography (TLC) was done with Merck silica gel 60 F 254 plates, and column chromatography was carried out using Wako gel C-200 as adsorbent.
Synthesis of 6-benzyloxy-1,1,1-trifluoro-6-methyl-2,4-heptadiyne (4e)
To a solution of HMDS (1.6 mL, 7.5 mmol) in THF (50 mL) was added 4.7 mL (7.5 mmol) of n-BuLi (1.6 M hexane solution) at -78 °C and the whole was stirred for 15 min. To this solution was added 6-benzyloxy-1,1,1,2-tetrafluoro-6-methyl-2-hepten-4-yne 3e (1.43 g, 5.0 mmol) at -78 °C and the whole solution was stirred for 1 h. 
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Carbocupration of 6-benzyloxy-1,1,1-trifluoro-6-methyl-2,4-heptadiyne (4e)
To a solution of copper cyanide (54 mg, 0.6 mmol) in THF (2.0 mL) was added 0.75 mL (1.2 mmol) of n-BuLi (1.6 M hexane solution) at -45 °C and the whole was stirred for 10 min, then allowed to warm to -20 °C and stirred for 30 min. To this solution was added dropwise a solution of 6-benzyloxy-1,1,1-trifluoro-6-methyl-2,4-heptadiyne 4e (133 mg, 0.5 mmol) in THF (0.5 mL).
The reaction was stirred for 1 h at -45 °C, and was then quenched with NH 3 aq./MeOH
(1 mL/5 mL) and extracted with Et 2 O three times. The combined organic layers were dried over anhydrous Na 2 SO 4 and concentrated in vacuo. The residue was chromatographed on silica gel to afford (Z)-6-benzyloxy-3-n-butyl-1,1,1-trifluoro-6-methyl-2-hepten-4-yne 5 (0.098 g, 0.30 mmol, 61% yield). Preparation of (E)-6-benzyloxy-3-n-butyl-1,1,1-trifluoro-2-iodo-6-methyl-2-hepten-4-yne (13a)
The reaction was stirred for 1 h at -45 °C. After stirring at that temperature for 1 h, iodine (609 mg, 2.4 mmol) was added to the reaction mixture. After 1 h, the reaction was quenched with NH 3 aq./MeOH (1 mL/5 mL), extracted with Et 2 O three times. The combined organic layers were dried over anhydrous Na 2 SO 4 and concentrated in vacuo. The residue was chromatographed on silica gel to afford (E)-6-benzyloxy-3-n-butyl-1,1,1-trifluoro-2-iodo-6-methyl-2-hepten-4-yne 13a
(0.121 g, 0.27 mmol, 54% yield). F NMR (CDCl 3 ) δ = −57.12 (s, 3F); IR (neat) : 3090, 3032, 2960, 2933, 2864, 2220, 1947, 1806, 1710, 1643, 1577, 1455, 1380, 1240, 1159 (E)-6-Benzyloxy-1,1,1-trifluoro-2-iodo-6-methyl-3-p-methoxyphenyl-2-hepten-4-yne (13e) Typical procedure for the preparation of 2-benzyloxy-2-methyl-6-trifluoromethyl-5-
S4 (E)-6-Benzyloxy-1,1,1-trifluoro-2-iodo-3,6-dimethyl-2-hepten-4-yne (13b)
tetradecen-3,7-diyne (14a)
To a solution of (E)-6-benzyloxy-3-n-butyl-1,1,1-trifluoro-2-iodo-6-methyl-2-hepten-4-yne 13a (0.450 g, 1.0 mmol), 1-octyne (0.220 g, 2.0 mmol), CuI (0.019 g. 0.10 mmol) in THF (10 mL) was
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added Pd(PPh 3 ) 4 (0.116 mg, 0.10 mmol) followed by Et 3 N (5.6 mL, 40 mmol) at room temperature.
The whole was allowed to warm to 70 °C, then stirred 2 h, and then quenched with sat. NH 4 Cl aq.
The mixture was extracted with Et 2 O three times, and the combined organic layers were dried over anhydrous Na 2 SO 4 , and then filtered. The filtrate was evaporated to give the corresponding crude materials, which were purified by silica-gel column chromatography, affording the (Z)-2-benzyloxy-6-n-butyl-2-methyl-6-trifluoromethyl-5-pentadecen-3,7-diyne 14a (0.301 g, 40, 13.80, 22.04, 28.44, 29.71, 36.09, 43.11, 66.87 
